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My colleagues and I are interested in two aspects of cellular neurobiology. First we are working on 
mechanisms of neuronal cell injury that might be related to brain damage associated with stroke. For the 
past decade we have looked into the pathophysiology of glutamate toxicity, since there is now 
convincing evidence that under conditions of brain ischemia there is excessive accumulation of 
glutamate in the extracelluar space. We believe that this glutamate, acting on a variety of postsynaptic 
receptors, causes cell damage and eventually death of neurons. In more recent experiments we have 
started to focus on additional mechanisms of neuronal injury that cannot be accounted for by 
overactivation of glutamate receptors. We are starting to look for evidence that programmed death or 
apoptosis occurs in human brain slices after exposure to diminished glucose and oxygen. We are also 
examining the physiological properties of neurons after aborted apoptosis. The second line of research 
focuses on the GABA receptor and a class of drugs, gamma- butyrolactones, which can modulate 
postsynaptic GABA effects. We have found that different lactones either block or potentiate GABA 
currents in neurons. We are currently investigating the hypothesis that our lactones act at two separate 
sites within the GABA receptor/ionophore to produce these different effects. By studying GABA 
receptors that have been mutated in specific regions we have already been able to isolate the blocking 
effect of lactones to the picrotoxin site. We are planning to mutate the GABA receptor at other sites in 
an effort to also discover the regions associated with y-butyrolactone potentiation of GABA currents. 
We believe that these y- butyrolactones hold promise for the treatment of several neurological diseases 
including epilepsy and that these cellular experiments may provide the stimulus for the development of 
novel anticonvulsants in the future. As a result of our interest in the lactones and epilepsy, we have 
begun a series of pilot experiments to explore the therapeutic potential of moderate cortical cooling for 
the rapid termination of epileptic bursting. 

Hill MW, Reddy PA, Covey DF, Rothman SM. Contribution of subsaturating GABA concentrations to 
IPSCs in cultured hippocampal neurons. J Neurosci 18:5103-51 1 1, 1998. 

Hill MW, Reddy PA, Covey DF, Rothman SM. Inhibition of voltage-dependent sodium channels by the 
anticonvulsant gamma-aminobutyric acid type A receptor modulator, 3-benzyl-3-ethyl-2-piperidinone. J 
Pharmacol Exp Ther 285:1303-1309, 1998. 

Hyrc K, Handran SD, Rothman SM, Goldberg MP. Ionized intracellular calcium concentration predicts 
excitotoxic neuronal death: observations with low-affinity fluorescent calcium indicators. J Neurosci 
17:6669-6677, 1997 

Williams KL, Tucker JB, White G, Weiss DS, Ferrendelli JA, Covey DF, Krause JE, Rothman SM. 
Lactone modulation of the gamma-aminobutyric acid A receptor: evidence for a positive modulatory 
site. Mol Pharmacol 52:114-119, 1997. 

Moudy AM, Handran SD, Goldberg MP, Ruffin N, Karl I, Kranz-Eble P, DeVivo DC, Rothman SM. 



http://web.archive.org/web/2000031 1 121729/http://thalamus.wustl.edu/Neuroweb/rothman.htm 12/24/02 



Steven Rothman 



Page 2 of 2 



Abnormal calcium homeostasis and mitochondrial polarization in a human encephalomyopathy. Proc 
Natl Acad Sci U S A 92):729-733, 1995. 

To link to more publications: click here 

*=member, Division of Biology & Biomedical Sciences 

12E/25 Children's Hospital 

Phone:314-454-6084 

Campus Box: 8111 

Fax:314-454-2523 

mailto : ro thman@kids . wustl . edu 

http://web.archive.org/web/200003 1 1 121729/http://www.neuro.wustl.edu/people/rothman.htm 



http://web.archive.org/web/2000031 1 121729/http://thalamus.wustl.edu/Neuroweb/rothman.htm 12/24/02 



